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Introduction:
Great attention has been recently paid to endotoxin-induced cardiovascular injuries in abdominal surgery [1, 2, 3, 4] . In this respect, a clear sequence of events has been arranged: endotoxin shock with a multisystem disorder, -> release of proinflammatory cytokines, -> endothelial dysfunction ->, systemic vasculitis ->, vascular and endothelium permeability increase for lymphocytes ->, hyperlipoproteinemia ->, start of an atherosclerotic process [1, 2, 3, 4, 5, 6] .
Under that logic, a similar algorithm could be used for any endotoxin-induced disorder regardless its cause considering critically high levels of proinflammatory cytokines [5, 6] .
It is likely that concomitant use of HMG-CoA reductase inhibitors and arginase inhibitors is one of the pharmacological strategies to correct an endotoxininduced endothelial dysfunction [7, 8, 9, 10] .
Methods: tests have been run with white male Wistar rats weighing 200 to 250 grams. When creating a model of the endotoxin-induced endothelial dysfunction (EIED), the rats have been infected with Staphylococcus aureus (strain 13407) under the skin -60 billions of microbial bodies -succeeded (in 24 hours) by sensibilization of the laboratory animal (0.1ml of staphylococcal anatoxin under the skin) followed by generalization of the infectious agent with a daily massage of the injection site. Then, a compression and pneumatic massage of the injection site was made daily within 10 minutes.
HMG-CoA reductase inhibitors in combination with an S-(2-boron-ethyl)-L-cysteine (BEC) arginase inhibitor (WIRUD GmgH, Hamburg) -10mg/kghave been daily injected intragastrically within 7 days. The animals have been divided into experimental groups (n = 10): 1 -intact ones; 2 -endotoxin-induced endothelial dysfunction (EIED); 3 -EIED + BEC 10mg/kg; 4 -EIED + simvastatin 8.5mg/kg; 5 -EIED + atorvastatin 4.3mg/kg; 6 -EIED + rosuvastatin 8.5mg/kg; 7 -EIED + nanaparticulated rosuvastatin 11.6mg/kg; 8 -EIED + simvastatin 8.5mg/kg + BEC 10mg/kg; 9 -EIED + atorvastatin 4.3mg/kg + BEC 10mg/kg; 10 -EIED + rosuvastatin 8.5mg/kg + BEC 10mg/kg; 11 -EIED + nanaparticulated rosuvastatin 11.6mg/kg + BEC 10mg/kg.
On the eighth day since the beginning of the test, the animals were catheterized into the left carotid [11, 12, 13, 14] .
The experimental animals' endothelial dysfunction extent as well as level of dysfunction correction with the medications tested have been assessed according to the estimated factor of endothelial dysfunction (EDF) [11, 12, 13, 14] .
To assess the cardioprotective activity, functional tests on adrenoreactivity [11, 12, 13, 14] and myocardial reserve exhaustion [11, 12, 13, 14] have been run.
The dynamics of biochemical markers (total NO, expression of eNOS, C-reactive protein, IL-6, tumor necrosis factor) of the animals with endotoxin-induced endothelial dysfunction have been assessed with standard reagent kits [11, 12, 13, 14] .
Accuracy of changes in absolute values has been defined by the difference method of the variation statistics with finding the mean shifts (M), the arithmetical mean (±m), and error probability (p) using Student's t-distribution tables. Differences have been assessed as accurate at p<0.05. Statistical data have been calculated with Microsoft Excel 7.0.
Results: Daily intragastric monotherapy of non-selective L-norvaline arginase inhibitor (10mg/kg) on the background of modeling a sepsisinduced endothelial dysfunction has moderately normalized the EDF and had no remarkable influence on BP values ( Table 1 ). The EDF was 2.5±0.4 units. HMG-CoA reductase inhibitorssimvastatin (8.5mg/kg), atorvastatin (4.3mg/kg), rosuvastatin (8.5mg/kg), and nanoparticulated rosuvastatin (11.6mg/kg) -in the most efficient doses, have significantly improved the EDF and had no effect on the BP (Table 1) . The EDF values were in the range of 2.3 to 1.5 units.
The concomitant use of BEC with statins has shown no additive effect on the EDF and BP. The values have been even a bit higher than in case of the statin monotherapy though they have remarkably differed from the intact animals in statistics (Table 1) .
At the same time, a positive dynamics of the indices of contractility has been revealed when running EKG stress tests in animals with sepsisinduced endothelial dysfunction ( Table 2 ). Activity of BEC was second to statins both regarding prevention of adrenoactivity increase and maintenance of dilatation reserve. The concomitant use of BEC with simvastatin, atorvastatin, rosuvastatin, and nanoparticulated rosuvastatin has resulted in no additive enhancement while chamber pressure parameters, in case of EKG stress tests, have approached additive enhancement in the BEC series and have been behind HMG-CoA reductase inhibitors (Table 2) .
A similar trend has been found out regarding parameters of biochemical markers of the animals with sepsis-induced endothelial dysfunction (Table 3) .
The most significant protective action of the concomitant use of BEC with HMG-CoA reductase inhibitors -simvastatin, atorvastatin, rosuvastatin, and nanoparticulated rosuvastatin -has been evident regarding the level of C-reactive protein and values of proinflammatory cytokines IL-6 and tumor necrosis factor with their levels being comparable in any experiment series with pharmacotherapy. We have not seen additive action of the concomitant use for this model of disorders (Table 3) .
Conclusion: The concomitant use of nonselective BEC arginase inhibitor with simvastatin, atorvastatin, rosuvastatin and nanoparticulated rosuvastatin on the background of sepsis-induced disorder modeling by Staphylococcus aureus (strain 13407) injection under the skin -60 billions of microbial bodies -exhibits an endothelium-and cardio-protective action which is evident as EDF increase prevention, adrenoreactivity, maintenance of myocardial reserve, and normalization of biochemical markers (total NO, expression of eNOS, C-reactive protein, IL-6, tumor necrosis factor). However, the concomitant therapy has shown no additive action of medications. Note: SBP -systolic blood pressure (mmHg), DBP -diastolic blood pressure (mmHg), EDF -endothelial dysfunction factor (units), * -accurate difference with the group of intact animals (р<0.05); # -accurate difference with the group of endotoxin-induced endothelial dysfunction (EIED) (р<0.05). 6 RESEARCH RESULT: PHARMACOLOGY AND CLINICAL PHARMACOLOGY Table 2 Influence of the concomitant use of non-selective BEC arginase inhibitor with simvastatin, atorvastatin, rosuvastatin and nanoparticulated rosuvastatin on dynamics of indices of contractility in case of EKG stress tests in animals with endotoxin-induced endothelial dysfunction (М±м, n=10). Note: NOx -terminal metabolites NO (µmol/l); Expression of еNOS (%);CRP Level -level of C-reactive protein (mg/l); IL-6 -interleukin-6 (pg/mL); TNF -tumor necrosis factor (pg/mL), * -accurate difference with the group of intact animals (р<0.05); # -accurate difference with the group of endotoxin-induced endothelial dysfunction (EIED) (р<0.05). 
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